Photosensitive n-CdO/p-InSe heterojunctions were developed and studied for the rst time. The heterojunctions were fabricated by dc reactive magnetron sputtering of CdO thin lms onto the freshly cleaved p-InSe single-crystal substrates (0 0 1). Surface morphology of the obtained lms was studied by means of atomic force microscopy. From the X-ray diraction result it is shown that the CdO lm is polycrystalline with cubic structure. The mechanisms of current transport through the space-charge region under forward and back biases were established by investigation of temperature dependences of the IV characteristics. The main photoelectric parameters and the photosensitivity spectra were measured at room temperature.
Introduction
Indium monoselenide (InSe) belongs to A III B VI layered semiconductor crystals [1] . It presents a layered structure, exhibiting weak van der Waals bonding between separate, covalently bonded SeInInSe layers [1, 2] . Such layered crystal structure results in strong anisotropy of its properties [1] . InSe crystals can be easily cleaved along the basal plane. Atomically smooth surface of the cleaved facet features a low density of surface states (≤ 10 10 cm −2 ) and small value of root-mean--square roughness (≈ 0.05 nm) [3, 4] . The absence of dangling bonds on InSe cleaved surface makes it possible to use this semiconductor as a substrate for growing molecular [5] and metal [6] nanostructures, as well as fabrication of heterostructures on the basis of semiconductor materials with dierent symmetries and lattice spacings [710] .
Cadmium oxide (CdO) is a promising transparent conducting oxide [11, 12] . It has attracted much attention because of its high optical transmittance and low resistivity [1315] . CdO is a wide bandgap semiconductor and exhibits n-type conductivity [16] .
Thin lms of CdO have been used in wide variety of applications such as photovoltaic cells [1720] , transparent electrodes [21] , photodiodes [22] and phototransistors [23] .
CdO is of particular interest because of its application as a wide bandgap window layer in heterojunctions [14, 15, 24] . * corresponding author; e-mail: kudrynskyi@gmail.com
In the present study, we developed new photosensitive n-CdO/p-InSe heterojunctions. We report on surface morphology of CdO thin lms deposited onto p-InSe substrates, as well as electrical and photoelectrical properties of the obtained heterojunctions.
Experimental methods
We used p-InSe single crystals as substrates of the het- sputtering, as it had been described in [25] . High purity indium (In) was used as a contact material. Figure 1 shows the schematic diagram of the n-CdO/p-InSe heterojunction.
The crystal structure of the developed heterojunction was investigated using an X-ray diraction (XRD) system (DRON-2.0 diractometer) with a Cu K α source. Surface morphology of the CdO thin lms was studied by atomic force microscopy (AFM) using Nanoscope IIIa Dimension 3000SPM (Digital Instruments). surface morphology of the cleaved facets of InSe crystals showed that the surface is atomically smooth [3, 4] .
Results and discussion
The 3D atomic force microscopy (AFM) image of the CdO thin lm deposited onto p-type InSe is shown in Fig. 3 . As seen in Fig. 3 , the surface of the CdO lm is not smooth. The root-mean-square value of the surface roughness was evaluated to be 0.432 nm. Fig. 3 . 3D AFM image of CdO deposited onto p-type InSe.
The experimental results of the investigation of IV characteristics of the n-CdO/p-InSe heterojunctions can be described by the following equation:
where J s is the saturation current, q is the electron charge, U is the applied voltage, n is the ideality factor, k is the Boltzmann constant, T is the temperature. The value of n is dierent for dierent current mechanisms. In order to dene it, as follows from Eq. 
Analysis of the photosensitivity spectra of the n-CdO/ p-InSe heterojunctions allowed us to establish their peculiarities and detect a thin structure in the long-wave edge.
The photosensitivity spectrum is shaped as a band, which is abruptly limited in terms of energy from both sides (Fig. 6) . The maximum is observed at 2.48 eV which corresponds with the band-gap energy of CdO [16, 2729] . 
